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With the purpose of developing an effective means of assessing the ecosystem health of tropical reservoirs, 
we are developing and validating the Planktonic Index of Biotic Integrity (P-IBI) proposed by Kane et al. 
(2009) for tropical reservoirs. These systems represent an intermediate environment between lakes and 
rivers, and this heterogeneity must be taken into account for management purposes. To date, we have 
sampled the phytoplankton and zooplankton communities and determined the reservoirs’ trophic condition.  
The Paranapanema River is one of the main tributaries of the Paraná River (La Plata basin), located 
between the coordinates 22°-26° S and 47°-54° W. The river is the natural border between the states of 
Paraná and São Paulo (Fig. 1), with an extension of 929 km. Over the last four decades, eleven hydropower 
plants were constructed in the main course of the river. Three of the reservoirs are accumulation systems 
(i.e., high water retention times), whereas the others are run-of-the-river dams. 
For this study the three reservoirs of accumulation (Jurumirim, Chavantes, and Capivara) were selected, 
as they are more lake-like. Field sampling of physical, chemical and biological (phytoplankton and 
zooplankton) parameters was conducted in two sampling campaigns carried out in March and October of 
2011, trying to incorporate the main influences of seasonal variations (wet and dry season). For each 
reservoir, we established six sampling stations including the main spatial compartments identified from 
previous studies, which are arranged in a gradient established between the lotic (Paranapanema River 
entrance) and lentic (dam) areas. 
According to the trophic state index for tropical/subtropical reservoirs (TSItsr) proposed by Cunha et 
al. (2013), the sample stations are categorized as ultraoligotrophic to mesotrophic, featuring low 
concentrations of phosphorus and chlorophyll a. They have heterogeneous morphometry and are very 
dendritic (Table 1, Fig. 1). Ongoing studies are being carried out by researchers at the State University of 
São Paulo, Campus of Botucatu, as part of a Limnological and Water Quality monitoring program of the 
Paranapanema River reservoir cascade, now the responsibility of Duke Energy Generation Paranapanema. 
 
Table 1. Characteristics of study reservoirs. 
  Jurumirim Chavantes Capivara 
Area (km2) 449 400 576 
Volume (hm3) 7.2 9.4 10.54 
Retention time (days) 323 418 150 
Zmax (m) 32 79 40 
Altitude of water level (m) (a.s.l) 563 473 325 
TSItrs  Ultra - Oligotrophic Ultraoligotrophic Ultra - Mesotrophic 
TSItrs  range 46.56 – 52.38 47.22 – 50.33 49.40 – 55.65 
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Figure 1. Location of Paranapanema River and the selected reservoirs. 
 
The development and application of a viable Planktonic Index of Biotic Integrity (P-IBI) will be of use 
for management of these large reservoir systems.  Further, it will complement various research lines already 
present in the Laboratory of Ecology of Continental Water (IBB-UNESP), extending and broadening the 
group's scope. 
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